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, 109, 110, 117, 118, 137, 138, 145, 146, 165, 178, 181, and 194 of EPF10K20RC208

Pl ace bypass caps fromeach Vcc pin to a nearby GND pin on the chip and then connect
capacitor ternminals to the Vcc and DG\D pl anes. This type of layout is better.
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CHANGES FROM REVO
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CHANGES FROM REVO

1. CHANGED BCLK TERMINATION

2. 1021 CHIP SCLK CONNECTED TO CONDITIONED SIGNAL TO
ALLOW SERIAL READBACK
3. REMOVED CLR_SRL SIGNAL

4. REMOVED PULL-UP RESISTORS FROM DELAY CHIP
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CHANGES FROM REVO

1. CHANGED BCLK TERMINATION

2. 1021 CHIP SCLK CONNECTED TO CONDITIONED SIGNAL TO
ALLOW SERIAL READBACK
3. REMOVED CLR_SRL SIGNAL

4. REMOVED PULL-UP RESISTORS FROM DELAY CHIP
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- I . I . I . : aleTuesday Ociaher 03,2000 heel 3




| NPUTS

DV_IN
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MP_DAT_INO
MP_DAT_IN1
DIGITAL SPY
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PT_OUT2
PSEUDO_TRIG[5:0]
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BCLK_DLY_FP
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VME BUS DRI VERS AND RECEIl VERS

ANALOG | NPUT CONNECTORS

DI G TAL BACKPLANE
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{
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1 Ouiput
1 D
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AMP 535043-5
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>
Al data goes fromB to A to Backpl ane.
The /RD_EN line controls both the
5-event FIFO and the backplane drivers.
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188 I
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2DIR
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e —F 202 43—
e —T 243 40—
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e 2288 25 35—
286 26 [32—
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00000000  4up. ot
22222222  gogs
55655666 SSSS
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= owr owF =
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= owr owF =
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—
v —
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v —
(v —
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v a—
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[ e—
e —
—DaND——— 10 anp
SN74HCTS41PWR
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o o.1uF
DGND 1 om 45D
Vo Tm o oo ey son o
e oy DR_DAT RUF0
MODEQ 3 U2 s MODE_BUFL
MCLK o outs [ MODE BUFQ
ALE 7
ING outs R2019
—HGCEE—— By ouTs e
neD > ms out?7
GND  outs -
SN74HCTS41PWR
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—oono [
I e
EYEW e a—
T E—
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T S— v
Y TE—
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SN74HCTS41PWR 11
3
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MAKE TRACES FROM BACKPLANE CONNECTOR TO DRI VERs AND

RECEI VERS

NO MORE THAN ABOUT ONE | NCH | N LENGTH
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FRONT PANEL ANALOG SPY OUTPUT

926

COAX CABLE CONNECTS FROM THESE PADS TO THE
PADS CONNECTED TO THE SPY MUX CUTPUT AWP.
THE GROUND CONNECTI ON| BETVEEN THE LEND AND
THE PAD |'S SHORT AND | SCLATED FROM THE
DIG TAL GROUNG PLANE.

HOLES SHOULD BE PLACED | N THE PCB FOR
CABLE TIES

e o

PCB PADS

225
LEMO, EPL

FRONT PANEL 50 OHM TTL OUTPUTS

3 3

cs
0.1uF 47uF

— —

co cr
0.1uF 47uF

Front panel PC board
mount ed LEMOs

=
. u3
%
b i o LEMO, EPL
— 1A1 GND Pseudo Trigger 1
e 2 182 e [
" v o | Ve 1v3
PULSER OUT 1o | 183 N s
LVL1 DLY 18 | 1AM va a7
2n1 2vi (7 LEMO, EPL
BCIK DIY EP el o[£ g
vee 2y2 Pseudo Trigger 2
AL
2A4 GND
13 120E 2v4 12—
»
LEMO, EPL
SN74BCT25244DW
Digital Spy

. EPL.

LML DLY Spy Pul ser Spy

i
LEMO, EPL

Front panel PC board
mount ed LEMOs and
associ ated parts NOT
c1276 c1274 c1277 c1275 stuffed for Mul D ROC
O.1uF 27uF O.1uF 27uF use
=
. U205
19
2,00 LEMO, EPL
PSELDO_TRIGO 3|10 e
BSEUDO_TRIG1 2 1, 2 [ Pseudo Trig 0
. vee 1v3
VTS s owrg
SELDO. 1Aa 1va
PSELDO TRIGA 18| 1 v 20
PSELDOTRIG |2 fafs LEMO, EPL
vee 2v2 Pseudo Trig 1
1 2n3 2v3 10—
4 2na GND
1208 2va 12—
21
LEmO, EPL
SN74BCT25244DW
Pseudo Trig 2
I
1 R2024 J24
a7 LEmO, EPL
CTs 742c1634700TR
Pseudo Trig 3
H | cizo1
ks Lol T
23
PR LEmO, EPL
|- Pseudo Trig 4
s {1
al
22
a1 LEMO, EPL
2t I Pseudo Trig 5
e~
000F
PANASCNI C EZA- NPE101M

JTAG CONNECTOR

JTAG HEADER GOES ON THE FRONT PANEL

Use BERG header type71922-110 (Newark stock no. 89F4792). Goes with
connector Berg 71602-310 (Newark stock no. 89F4747)

DGND T

e 1 2

Tus 3 K
5 6P

LTI ) — DGND
9 10
HEADER 5X2

QUTPUTS

—{sciker BUF

— /GA:0]

— EM_ADR_BUF{4:0]
— JALE_BUF
/RD_OUT
LVL1ACPT_OUT

JROC_RST_OUT
P—
PULSER_our
sevoc
-6vDC

— > svoc
E— . OV
—— e
et > IN_POS[95:0]
>IN NEGI9S 0]

™S
TCK
oI

o0 s wN

C
1

HANGES FROM REVO
ADDED PSEUDO TRIGGER OUTPUTS

REMOVED BCLK_FP

PLACED JTAG HEADER ON THIS PAGE

ADDED 33 OHM SOURCE TERMINATION TO ALL CLOCK LINES
CORRECTED PART NUMBER FOR 74AHCT541

ADDED ADDITIONAL SERIES TERM ON INPUT DRIVER

Phenix MulD ROC
Oak Ridge National Lab

Instrumentation and Controls Division
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| NPUTS

AMP_SPY_OUT[95:0]]
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SPY_MUX_SEL:
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-
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U145
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T E
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SPY_MUX_SEL:
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12100

SPY_MUX_SEL:

SPY_MUXSELT
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-
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402.0
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0.1uF
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GND

7
12

+
C1043
0.1uF

ADBO44AR-14

4

ADBO44AR-14

4

S0 4020

U139 R1905

LM632IM  10.0
PCB PADS

COAX CABLE CONNECTS FROM THESE
PADS TO THE PADS COWECTED TO
THE FRONT PANEL LEND

C1036
0.1uF

R1907

10

CHANGES FROM REVO
NO CHANGES

Phenix MulD ROC
Oak Ridge National Lab

Instrumentation and Controls Division
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FEM_ADR_BUF4
InLE BUF [ >——
ADR_DAT_BUFO
ADR_DAT_BUFL
ADR_DAT_BUF2

ADR_DAT_BUF3
ADR_DAT_BUF4

MCLK_BUF
Hobe R,
MOBEBUFS
spour
SDOUT2
B3
GLTX_LOCKED [>———
TDI
b % rz0s1
TCK
PULSE
/ROC_RST
BCLK C1294
100pF
e —
DGND

DGND

BCLK

Pl ace bypass caps next to each VCC pin for every IC

Pl ace bypass caps fromeach Vcc pin to a nearby G\ND
pin on the chip and then connect capacitor
terminals to the Vcc and DGN\D pl anes. This type of
layout is better.

=50
lcnn curel cuizal_ciisal_ciisil cuisel ciisal_ciisa

OuF | OuF | OAUF | O.AuF | OuF | OIuF | O.UF | O.1uF

GND

TERM NATI ON MUST BE NEAR PIN 68

ADDRESS DECODER FPGA

. RST DGND
M K BUF DR_DAT _BUFO
+5D) DGN]
DR _DAT BUFZ JACBUT EN
IGAG
GAd
SClka>
DGND <50
FEM_ADR BUFL PLISE
MP_DATI
IGA2 SCLi>
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MODE_BUFO GLTX IRST
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e mﬁ%ﬁmmﬁ ,%ﬁz%ﬁwmsmrﬁ%%%m%
0004yyy22022900005YEET52222902922434u222
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° >gE228 -
6223
x—Hwne 52 2 ne. 20
>—2ne 2 NG, [
x—3HNC H NC. HE
>—Hne e, [
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o L NC M SCLK> 1 1 1K
+5D R NG 1337 DGND oIS 1 DIN
o vceio GNDIO SLATCH> 3 WS
FEM_ADR BUFO o E(D)‘ TID/g 1 RDBACK3> RDBACK> 4 3 RDBACK
xyo 10 g SCLK2> " & 1 T SCIK
120 o 7 SDIN: 10 SDIN
13 o o BTEE SLATCHES 8 ) SLATCE,
5o o [1985 =
Prem 115 10 305 5D .
T —T vecio (A ————r
—EEM ADR BUF4 18 | T
_ADRf en 10 [os CTS 7421633309 TR
Ty T — ] 10 (1025
TADRDATBUER 20| (1017
110 1o >
TEEMCADRBUEZ o1 | 00
EENADE o EPM71285QC160 I ¢ e
23 T% 9 SLATCHZ> 2017
24 10 [3— e 56—
e o
5D 2 PGS Foe DGND SCLK3> T scua
SDING> 2 13 SDING
foneu [ o Foa soizs SLATCHE h SLATGE
5 — BDBACKZ> 6}
254 10 [
304 o < 1 o
%0 RDBACK>
aLE 4 | uo 156 ST B AT
SDOUT3 3 [ea—
110 >
33
oma e [oe CTS 7421633309 TR
36 N.C. [B5—x
31 N.C. [B4—x
38 N.C. [B3—x
30 N.C. [B2—x
S0 N.C. [
00080 °
Tl | |
spoutz SLATCH
DGND +5D
SDING>
SDOUT
GITX LOCKED RD_EN
SLATCHE>
BCIK
45D DaND
GLTX DAV
GITXED
DGND 45D
1p1
1 2 TS
DR_DAT BUF’
3 4 MCLK_BUF
MODE_BUFO s 3 X
HEADER 3X2 MP_DATO ; 13 MP_DATI
HEADER 5X2

QUTPUTS

RDBACK
SCLK
SDIN
SLATCH
SCLK2
SDIN2
SLATCH2
RDBACK3
SCLK3
SDIN3
SLATCH3

—

‘MP_DAT1
G e
GLTX_/RST
GLTX_/DAV

> IArcBUf EN

— 1 >mwo
———— 1 >wroen

CHANGES FROM REVO

1. REMOVED TRI_STATE DRIVER AND ADDED SERIES TERMINATIONS
2. ADDED PULSE, ROC_RESET, AND BCLK TO EPM7128
3. REMOVED CONNECTIONS TO RDBACK2 AND /SRESET2

Phenix MulD ROC
Oak Ridge National Lab

Instrumentation and Controls Division
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| NPUTS

IN[15:0] [ wmm—

o —
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Sz ] ™S
o o 28
s veeto |32 ouriz
w12 f
5 1o (35~ aury
e s o (355~ curi
o e aury
g A e
o
40 1o GND 128
e rem e i e oo
o o [ bseung Tal
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51 NC [H05-x
0o
]
<] T ol ol colcmlol
JROC_RST
aciK
124 "
2 *—84o010  enD o GND
jomrn =5 ra— 5
& Cue
05 P&
Pl ace bypass caps next to each VCC pin for every IC o 2~ & are SoouT
VDD ouT E
Pl ace bypass caps fromeach Vcc pin to a nearby GND pin I vee o
on the chip and then connect capacitor termnals to the DS1021-25 51
Vcc and DGN\D pl anes. This type of layout is better.
casg

J:ﬁD l l l l l l l l l l l l l l
cos0_L_cos1_|_cosa_|_cos3_| cosa_| coss_|_cose_| cos7_| coss_|_cose_| coso_| cos1_| cos2 | cosa_L coea_L coes

OuF | 01uF | OAUF | O.1uF | OuF | OAuF | O.UF | OAuF | OIuF | OAUF | O.AuF | OuF | OIuF | O.uF | O.IuF | 01uF
DGND

100pF

QUTPUTS

—JouTs:0]

—<pseupo_TRIG

DMUXOUT
SDOUT
D0

CHANGES FROM REVO

1. CHANGED BCLK TERMINATION

2. 1021 CHIP SCLK CONNECTED TO CONDITIONED SIGNAL TO
ALLOW SERIAL READBACK
3. REMOVED CLR_SRL SIGNAL

4. REMOVED PULL-UP RESISTORS FROM DELAY CHIP

Phenix MulD ROC
Oak Ridge National Lab

Instrumentation and Controls Division

fitle
16DLY
Bize | Document Number
D | 5313.002:0312-100 -209

I

A& Tuesiay Geioher 035000 Fhesr 16 of
3




I . I . | ¢
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- t t - - _
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CHANGES FROM REVO0 Phenix MulD ROC
1. DAC FILTER CAPS CHANGED FROM 499pF TO 100pF Oak Ridge National Lab
Instrumentation and Controls Division
2. PULSER INPUT RESISTORS CHANGED FROM 49.9K TO 10K e
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pize Document Number ev
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I NPUTS

DATA(D5:0] [ e

DATA FIFOS

B DATA5:0]

__lEEORD |
IFIFO_RD
FIFO_ENABLE
ICLR_FIFO

BCLK1

BCLK2

—Bok1
! BCLK3

+5D

DGND

EVENT_DATA[95:0] DY

DATA FIFOS

FIVE EVENT FIFO

e P /CLR_CNTR
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AT P /RD_EN
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yTTEa P [CLR_FIFO
AL AT
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D EVENT DATA95:0]
.
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P scic
X
T E—— )
e Prex
P
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DGND
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via oy B
| o 00000
o0 Y

FIVE EVENT FIFO

—————————i"">0uT_DATAlI5]
— L oy
—— L >mo

CHANGES FROM REVO
1. CHANGED TO USE JTAG HEADER ON 1/0 PAGE
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| NPUTS
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BAC_IN_NEG[7:0]

8AC_PULSE[7:0])

8AC_DAC[7:0]

+5A

A

AGND

[
[
[

+ +
Lis
R1002 220
10

. t )
csa csio csa csaz
4.7uF 0.1uF
R1093
10
S R1005
csag 200K
0.1uF ANAA .
Rit0L R1102 300K, 0.1% Loy
BAC_IN_NEGO 1000F o
100K, 0.1% ~ R1105 >
L uera cosa L00K
R107 1 il s
BAC_IN_POSO . a 1t MAX901ACSE
‘ADB0A4AR-14 00wF R1110
100K, 0.1% i R1109 Zo0K o
£ a9
562 562
Rits S Rils R S |
Ris @ Riwe csss csse « 1 1
10 o0 Rut21 s 560
3.00K,0.1% 0 o10F
#AC_PUISEQ Ru124
10
¢ 053K
A A
csss s66
o108
cseo Ru27 Ruzs oSt
OowF 4% 20006 pLaas T
SN7AACORDR
Ri1z2
WAX908CSD 287K
R113s
c_oaco
a0 s
1000F
Ru137
0
_AuP_SPY_OUT7
Ri13 R1140
200k L.o0M
Ri1e3 R1144 300K, 0.1%
BAC_IN_E
100K, 0.1% R1147
e csrr 200K
Ris49 il
BAC_IN_pOS . L 1t
‘ADB0A4AR-14 00wF MAX901ACSE
100K, 0.1%
300K, 0.1%
562 562 R1158
Rits7 S Riise
csa1
#AC_PUISE oF
¢ 053K R1167
a9 SNTARCORDR
Ril68
287K
Ru7L
a9
c_pac
£ s
1000F
Ru73
0
. AuP_SPY_OLITS
Ru7S R1176
200K L.o0M
Ru179 R1180 3.00K, 0.1%
BAC_IN_EGs
100K, 0.1% Rue3
NI coao 200K
R118s s il
8AC_IN_POSS . wl, o~ 1t
ADB0A4AR-14 00wF MAX901ACSE
100K, 0.1%
300K, 0.1%
562 562 Ruol
Ritos S Riles
csoa
8AC_PUISE oF
¢ 053K
SN7AACORDR
R1204
MAX908CSD 287K
R1207
a9
c_oace
-
1000F
R1200
0
C_avP_Spy_out
Ri211 R1212
200K L.o0m
R1215 R1216 300K, 0.1%
BAC_IN_NEGL
100K, 0.1% R1219
N coo1 200k
Riz21 u il
saC__pOS1 . b 1t
ADB044AR-14 00wF R1224 MAX901ACSE
100K, 0.1% R1223 200K
3,00K,0.1% a0
562 562 Ri227
Rize S Rizo
coos 063
BAC_PUISEL oowE DLaLds
¢ 053K R1239
a9 SNTARCORDR
R1240

C_DACI

R1243
499

MAX908CSD

BYPASS CAPS BETWEEN PI NS

7

AND 14 OF SN74ACO8DR CHI PS

ce11 ce12
0.1uF 0.1uF

. .
R1001 Ls
10 2.2uH
. T
s AN csu csis csi
4.7uF 0.1uF
R1004
10
S R1008
css0 200k
0.1uF ANAA .
R1103 R1104 300K, 0.1% Lo
N 1005F o
100K, 0.1% ~ R1106 >
L usen cosa L00K
R1108 1 il s
. _pOS . a 1t MAX901ACSE
‘ADB0A4AR-14 00wF R1112
100K, 0.1% i Ru11L 200K o
£ a9
562 562
R S Rids T S |
R1120 css7 cssa . r— 1 1
14 Y10 o0 Ru1z2 ~cser s62
300K, 0.1% 0 010
_PUISE: R1126
0
¢ 053K
A A
R e s
o10F
s Ruz im0 Dse
Qowr 499 20006 pLalas
SN7AACORDR
R1134
WAX908CSD 287K
R1136
a9
.o
1000F
Ri138
0
_Aup_SPY_OuT:
RiteL Ri1e2
200k L.o0M
Riles R1146 300K, 0.1%
N
100K, 0.1% Riues
Nsee cor Lo0k
R1150 I
1 eos: . e 1t
‘ADB0A4AR-14 00wF MAX901ACSE
100K, 0.1% R1153
300K, 0.1% o9
562 562 R1156
Ritse S Rils0
U
¢ 053K
.o
£ o
1000F
Ru74
0
_AuP_SPY_OUTs
Ru77 Ru78
200K L.00M
RiteL R1182 300K, 0.1%
N NEGa
100K, 0.1% Rues
INgsec cs0 200K
R186 s I
I pOSs . wl,_—~ 1t
ADB0A4AR-14 00wF MAX901ACSE
100K, 0.1%
3,00K,0.1%
562 562 R1193
Ritos S Rilse
cso
e oF
¢ 053K
SN7AACORDR
R1208
287K
C_oace
£ o
1000F
R1210
0
_AuP_SPY_OUT
R1213 R1214
200K L.00M
Ri217 R1218 300K, 0.1%
N
100K, 0.1% R1220
e cooz 200
R1222 u I
i pos2 . w2l 1t
ADB0A4AR-14 00wF MAX901ACSE
100K, 0.1% R1225
300K, 0.1% o9
562 562 Ri226
Rz $ Rize
_PULSE:

9.53K

C D

QUTPUTS

—_—
—_—

8AC_DISC_OUT[7:0]

BAC_AMP_SPY_OUT[7:0]

CHANGES FROM REVO

1. DAC FILTER CAPS CHANGED FROM 499pF TO 100pF
2. PULSER INPUT RESISTORS CHANGED FROM 49.9K TO 10K

Phenix MulD ROC
Oak Ridge National Lab

Instrumentation and Controls Division

fitle
8AMP COMP
Bize | Document Number eV
D | 5313.002:0313-139

o enesiay Novemher 012000 Fheet 19— of a2
e




I NPUTS

DATA[95:0] [ e

JFIFO_RD
FIFO_ENABLE
ICLR_FIFO

EE

B
g
B

&
£
EE
<)

EEE

phppkpppeR
<1
£
E
<)

(i
ERER

FIFO 1 DT723611 L30 PF

[ez —  FvENT DATAZ0.

86— FVENT DATAI9
85 EVENT DATALS
9] EVENT DATAL7

T

|

IDT723611 L30 PF

HEADER 2

NO STUFF

DATA FI FCS AND TEST HEADERS

(i
5]
BB

Gl
ENT_DATAGL

D
ENT DAL

ENT DAL

i

DATA3? 28

29|
30 e

FIFO 1 DT723611 L30 PF

ez — FVENT DATAS2

86— FVENT DATASL
85 EVENT DATAS0
7] EVENT DATA49

[s0 — FVENT DATAds

813 5 EVENT AT,
B12 [7g EVENT DATA43
B11 73 FVENT DATA4?
810

fze — ponp
5 EVENT DATAAL

GND
[l —T TR
Bl EVENT DATA3Z
i e
InE 82—

NC [

IDT723611 L30 PF

NO STUFF

100
CTS 742C1634700TR

100
CTS 742C1634700TR

| C1155

‘ ° 10

100
CTS 742C163470)TR

Cc1156

c1157

c1158

100
CTS 742C1634700TR

100
CTS 742C1634700TR

100
CTS 742C1634700TR

| c1159

| C1160

‘ ° 10

‘ ° 10

100pF
PANASONI C EZA- NPE101M

100pF
PANASONI C EZA- NPE101M

100pF
PANASONI C EZA- NPEL01M

100pF

PANASONI C EZA- NPEL01M

100pF
PANASONI C EZA- NPEL01M

100pF
PANASONI C EZA- NPEL01M

FIFO ENABLE D FIFO_ENABLE D
BCLKI FIFQ_ENABLE BCLKZ FIFQ_ENABLE
D 11 +5D 1
IFIFQ_RD +5D. FIFQ_RD
<50 DGND <50
DGND DGND DGND
+5D DGND +5D DGND
<50 DGND <50 DGND
DGND [CIR FIF DGND CIR_FIF
1pa 110
DATAQ DATAL EVENT_DATAQ EVENT_DATAL
DAT H 2 DATAZ EVENT DAT H 2 EVENT DAT
DATAS H : DAT EVENT DATAZ H : EVENT DAT
DATAG DAT EVENT DATAG EVENT DAT
DAL ; H DA __EvenTDATAR ! 8 P EVENT DATAY
9 10 = 9 10 T
DATAID DATAIL EVENT_DATAIO EVENT DATA:
DATAL 112 DATAL = 112 |
RTNTNTS 13w YRTNT == Sy a—- b S—=Y= TSN
15 16 DGND = 15 16 DGND
x»>—q17 18 *>—q17 18
HEADER 9X2 HEADER 9X2
SURFACE NOLNT HEADER SURFACE NONT HEADER
Use parallel RCtermination in parallel with |ines DATAO- DATA95 and BCLK. This is because the traces from Delay Mix **Pl ace Resistor/Cap as close to input pin as possible. **
FPGA will be long (>7.5 inches). Put a resistor and cap to DGND in parallel with each input pin. R = line inpedance ** One BCLKn Termination PER CHI P! **
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CHANGES FROM REVO

1. CHANGED BCLK TO BCLK1 ON TEST HEADER
2. CHANGED VALUE OF TERMINATION RESISTORS AND CAPS
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CHANGES FROM REVO0 Phenix MulD ROC
1. DAC FILTER CAPS CHANGED FROM 499pF TO 100pF Oak Ridge National Lab
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CHANGES FROM REVO
1. ADDED BCLK_DLY5

ADDED NO STUFF TO HEADER

SCLK TO DS1021 CONDITIONED TO ALLOW READBACK
REMOVED /SRESET
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CHANGES FROM REVO
1. CHANGED BCLK TERMINATION

2. 1021 CHIP SCLK CONNECTED TO CONDITIONED SIGNAL TO
ALLOW SERIAL READBACK
3. REMOVED CLR_SRL SIGNAL

4. REMOVED PULL-UP RESISTORS FROM DELAY CHIP
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CHANGES FROM REVO
1. REMOVED CLR_SRL

2. MOVED JTAG CONNECTOR TO I/0 PAGE
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CHANGES FROM REVO
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CHANGES FROM REVO

1. DAC FILTER CAPS CHANGED FROM 499pF TO 100pF
2. PULSER INPUT RESISTORS CHANGED FROM 49.9K TO 10K
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